1. Introduction {#s0005}
===============

Lung cancer is a malignant tumor that occurs in the epithelium of bronchial mucosa ([@b0120]), which is one of most commonly diagnosed cancers, with the highest incidence and mortality malignant tumors in the world and abroad ([@b0110]). It is significantly higher in developed countries than that in developing countries recently ([@b0095], [@b0075]). According to the World Health Organization statistics, China will become the largest country with lung cancer, and the new lung cancer cases will increase by more than 1 million per year. Lung cancer is a complex pathogenesis involving activation of many oncogenes and inactivation of tumor suppressor genes ([@b0020]).

MicroRNAs (miRNAs) are a class of small RNAs with non-protein-coding, endogenous, highly conservative, approximately 18--25 nt in length, which also participate in various biological signaling pathways ([@b0020]). Although biological functions of miRNAs remain largely unclear, many studies show that the miRNAs may play a great important role in regulating tumor formation and many physiological and pathological processes such as cell proliferation, apoptosis, tumor development as well ([@b0140], [@b0095], [@b0130], [@b0005], [@b0050]).

Altered expression of miR-200 are association with various the progress process of cancers ([@b0090], [@b0150], [@b0155], [@b0135], [@b0145], [@b0030]), MiR-200b is the one of miR-200 family with significantly highly expressive in the gastric cancer, breast cancer, ovarian cancer and other malignant tumors ([@b0100], [@b0010], [@b0015], [@b0070], [@b0115]). Tumor-suppressive effects of miR-200 family has been repeatedly tested in the recently years ([@b0150], [@b0155], [@b0135], [@b0145], [@b0030]), which supports the role of these small molecules in the tumorigenic process and their potential use as a biomarker providing a new approach to the diagnosis of oncogenesis ([@b0100], [@b0010], [@b0015], [@b0070], [@b0115]). However, the application of miRNA expression pattern biomarkers remain in their infancy in cancers diagnosis and prognosis ([@b0115]), the relationship between serum miR-200b levels and the clinical parameters and prognosis of lung cancer remains to be clarified in southern-central Chinese population. Therefore, the purpose of this study was to perform the possible association between the serum miR-200b levels and the clinical significance of lung cancer.

2. Materials and methods {#s0010}
========================

2.1. Patients and samples {#s0015}
-------------------------

A case control was made up of 24 patients with lung cancer and 12 normal controls in peripheral blood. All 36 samples were from the Hunan Provincial Tumor Hospital during September 2014 to December 2015. At recruitment, the written informed consent was obtained from each subject. The methods were carried out in according to the approved guidelines. The research agreement was approved by the Institutional Review Board of the hospital, and the research was approved by the Ethics Committee of Hunan Cancer Institute.

2.2. RNA isolation and real-time PCR {#s0020}
------------------------------------

MiRNAs of blood samples were extracted by using BioTeKe kit (BioTeKe, China), in accordance with the manufacturer's protocol. The RNA samples were reversely transcribed using the AMV first strand cDNA synthesis Kit(Sangon Biotech (Shanghai) Co., Ltd.) at 42 °C for 60 min and 85 °C for 5 min. Real-time PCR was performed to measure expressions of target miRNAs by using MicroRNAs qPCR Kit (SYBR Green Method) (Sangon Biotech (Shanghai) Co., Ltd.) on a Bio-Red IQ2 Real-time PCR Detection System (Bio-Red, Hercules, CA) ([@b0065]). The PCR conditions were set as follows: an initial denaturation at 95 °C for 7 min; 40 cycles of denaturation at 95 °C for 15 s, annealing at 60 °C for 30 s, and extension at 72 °C for 30 s. The threshold cycle (Ct) was defined as the fractional cycle number at which the fluorescence passed the fixed threshold. Expression of target has-miR-200b-5p and corresponding primers were designed and synthesized by RiBo Biotech (Guangzhou) Co., Ltd. All assays were carried out in triplicates.

2.3. Statistical analysis {#s0025}
-------------------------

All data analysis was handled by using SPSS19.0 software (SPSS Inc. Chicago, IL, USA). The receiver operating characteristic curve (ROC) was applied to describe the sensitivity and specificity, and the area under the ROC curve was used as a standard to judge the diagnostic value. All tests of statistical significance were two-sided ([@b0065], [@b0040]). P-values \< 0.05 were defined as statistical significance.

3. Results {#s0030}
==========

3.1. MicroRNA-200b expression profile {#s0035}
-------------------------------------

RNA was extracted from peripheral blood and the mean ratio of absorbance at 280 and 260 nm was 1.84 (range 1.72--2.15 ± 0.14). Synthesized has-miR-200b-5p mimics were diluted by 10 orders of magnitude in DEPC-treated H~2~O to generate a standard curve, and the qRT-PCR assay revealed excellent linearity between the log of target input and the Ct value, which demonstrated that the assay had a strong range of at least 4 orders of magnitude (R^2^ = 0.9990) \[[Fig. 1](#f0005){ref-type="fig"}(A and B)\] and the concentration of miR-200b in all samples can be derived by the threshold cycle (Ct) in the standard curve. The 12 normal controls had high-level expression of miR-200b (1732.13 ± 618.68 pg/mL), while 24 lung cancer patients had low-level expression of miR-200b (881.67 ± 288.19 pg/mL) ([Fig. 2](#f0010){ref-type="fig"}), and significantly a higher difference existed in normal controls than lung cancer (P \< 0.05).Fig.1Real-time fluorescence quantitative PCR detection of miR-200b Standard. (A: Real-time fluorescence amplification curve; B: Standard curve).Fig. 2Comparison of miR-200b expression levels in normal and lung cancer blood samples.

3.2. Sensitivity, specificity and dynamic range of miRNA200b quantification in peripheral blood {#s0040}
-----------------------------------------------------------------------------------------------

Receiver-operator characteristic (ROC) curve analysis and areas under the ROC curve (AUROCs) were used to determine sample size in cancer patients and normal controls by SPSS19.0 ([@b0065]). And it was performed to analyze and evaluate the classification effect. In this way, AUROCs identified optimal sensitivity and specificity levels at which could be used to differentiate normal individuals from cancer patients ([@b0065]). ROC curves together with AUROCs for miR-200b expressions in blood between lung cancer and control cases were shown in [Fig. 3](#f0015){ref-type="fig"}. The figure showed highly discriminative receiver-operator characteristic (ROC) curve profile, clearly distinguishing cancer patients from cancer-free subjects with areas under the ROC curve at 0.87 ± 0.09. The detection of expression level of miR200b generated a 83.30% sensitivity and 100.00% specificity in the diagnosis of lung cancer. It was indicated that miR-200b could be used as a potential molecular biomarker to the diagnosis of oncogenesis ([Fig. 3](#f0015){ref-type="fig"}).Fig. 3ROC curve analysis of miR-200b quantitative results.

3.3. Comparison analysis of miR-200b expression level and clinic pathologic characteristics {#s0045}
-------------------------------------------------------------------------------------------

Real-time PCR method was used to detect the expressions of miR-200b in the peripheral blood samples between 24 patients and 12 normal subjects. And the results were shown in [Table 1](#t0005){ref-type="table"}. The expression level of miR-200b was significantly higher difference in normal controls than lung cancer (P \< 0.05). No association was found between the expression levels of miR-200b and clinicopathological characteristics (clinical stage, age, gender and cell type) ([@b0040]).Table 1Analysis of clinicopathological characteristics for miR-200b in lung cancer.CharacteristicsPatientsMean ± SD(pg/ml)P-valueNo.%Total24100Age≥601666.67843.17 ± 320.980.37\<60833.33958.67 ± 204.83GenderMale1875.00838.84 ± 307.730.21Female625.001010.17 ± 183.44Cell typeSquamous cell carcinoma1354.17881.50 ± 301.350.92Adenocarcinoma833.33856.98 ± 320.01Other carcinomas312.50948.26 ± 206.73Clinical stageI625.00818.66 ± 341.260.13II625.001050.11 ± 208.07III625.00948.22 ± 238.50IV625.00709.69 ± 292.48

3.4. The multiple comparison of miR-200b expression level with clinical stage {#s0050}
-----------------------------------------------------------------------------

The correlation between miR-200b expression level and different clinical stage was investigated as a pathway to understand the role of miR-200b in lung cancer. The multiple comparison of miR-200b expression level with clinical stage was used by Chisquare partitioning method. The results were listed in [Table 2](#t0010){ref-type="table"}. And the level of miR-200b expression was highly significant for clinical stage Ⅱ comparing with the clinical stage III (P \< 0.05), and there were no association among each other comparisons with the level of miR-200b expression (P \> 0.05).Table 2The multiple comparison of miR-200b expression with clinical stage in lung cancer.IIIIIIIVI**\\**0.190.460.57II**\\\\**0.450.04III**\\\\\\**0.15

4. Discussion {#s0055}
=============

The generation and development of lung cancer is a complex mechanism of multi-step and multi-gene combination. More and more studies have shown that the abnormal expression of miRNAs is closely related to the occurrence, development, invasion and metastasis of malignant tumors ([@b0090], [@b0145], [@b0015], [@b0125]). Therefore, it is necessary to identify and employ novel biomarkers as possible therapeutic targets or prognostic predictors, which will be used as an adjunct to the staging system and contribute to the optimization to cure lung cancer patients ([@b0080]).

The miRNA-200 family is involved in the regulation of tumor epithelial-mesenchymal transition (EMT) ([@b0105], [@b0160]). And miR-200b is a member of the miR-200 family, which is located on chromosome 1p36 and is closely associated with carcinogenesis and disease progression in a wide range of cancer types ([@b0145], [@b0030], [@b0080], [@b0105], [@b0160]). And miR-200 may play an important role in tumorgenesis ([@b0145], [@b0030], [@b0080], [@b0105], [@b0160], [@b0045]). And miR-200b is the one of miR-200 family with significantly highly expressive in the gastric cancer, breast cancer, ovarian cancer and other malignant tumors ([@b0100], [@b0010], [@b0015], [@b0070]). However, some reporters were shown that the miR-200b expression level was markedly declined in gastric cancer and breast cancer ([@b0065]). At present, miR-200b expression profiles were detected by qRT-PCR assay in blood with lung cancer. The expression level of miR-200b was 1732.13 pg/ml in controls and 881.67 pg/ml in lung cancer patients. A significant difference in the expression levels of miR-200b was detected between lung cancer patients and controls (P \< 0.05). This process activates miR-200b down-regulation which is involved in many pathways, especially in tumourogenesis, such as cell proliferation, apoptosis, glucose metabolism and energy metabolism, and the microenvironment of tumor was also changed ([@b0045], [@b0025]), The assessment of miR-200b expression may play a significant effect on the development and serve as a potential diagnostic biomarker for lung cancer patients.

The results were shown that no association was between the expression levels of miR-200b in peripheral blood of non-small cell lung cancer patients and the various clinic pathological characteristics (clinical stage, age, gender and cell type), suggesting that the change of expression level was not specific to histologic type (P = 0.92) and clinical stage (P = 0.13). Similar results were obtained from age and gender. However, the expression level of miR-200b was actively correlated with the clinical stage and cell type. The expression level of clinical stage Ⅱ was higher than that of other three stages, and there was greatly significant for clinical stage Ⅱ comparing with the clinical stage IV (1050.11 vs 709.69, P \< 0.05), and the expression level of adenocarcinoma was lower than that of other two cell types. Further studies would be necessary and important to prove our findings and to find the role of miR-200b as a creditable clinical molecular marker for the outcome of lung cancer patients because of the small sample size of patients in our investigation ([@b0060]).

Many scientific researchers have shown that the microRNA expression is used to diagnose different tumors as a powerful biomarker in the peripheral blood ([@b0165], [@b0035]), and 83.30% sensitivity rate is not sufficiently efficient for routine clinical application. Less sensitive may be considered because of lower expression in serum concentrations, and therefore more clinical specimens and experiments are needed to further confirm. Once confirmed, the expression level of miR-200b could be used as a potential molecular biomarker for lung cancer in peripheral blood.

All in all, although this study only used a small sample size, the miR-200b expression levels have significant differences between lung cancer patients and normal subjects with a high specificity in Southern-central Chinese population.

Peripheral blood miR-200b is expected to use as a marker for the detection and diagnosis of lung cancer and provide a new method in lung cancer diagnosis.
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